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Abstract
Minor papilla sphincterotomy remains the mainstay of endoscopic therapy for symptomatic pancreas divisum and is also
required when pancreatic therapy cannot be performed through the major papilla. Endoscopic sphincterotomy is tech-
nically feasible in 50–86% of patients, and can be performed by means of a pull-type or a needle-knife sphincterotome. The
latter method has three variants: sphincterotomy over a pancreatic stent, wire-assisted access sphincterotomy, and needle-
knife precut sphincterotomy. Although the complication rate of minor papilla endoscopic therapy ranges from 0% to 50%,
with a post-endoscopic retrograde cholangiopancreatography pancreatitis rate ranging from 0% to 34%, minor papilla
sphincterotomy provides high clinical response rates in patients with pancreas divisum and recurrent acute pancreatitis.
Because of its technical difﬁculty and higher complication rate, minor papilla sphincterotomy should be performed only by
expert endoscopists with experience in therapeutic pancreatic endoscopy. Technical details about minor papilla cannulation
and sphincterotomy are provided in this article. This article is part of an expert video encyclopedia.
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Materials
• Tapered cannulation catheter (Tapered Type MTWCatheter,
MTW Endoskopie, Wesel, Germany).
• 0.035 in. Guidewire (Dreamwire Straight Tip; Boston Sci-
entiﬁc, Miami, USA).
• 0.025 in. Guidewire (Jagwire Straight Tip; Boston Scientiﬁc,
Miami, USA).
• 3.9 F Tapered sphincterotome (Autotome Rx 39; Boston
Scientiﬁc, Spencer, USA).
• Pull-type sphincterotome (Autotome Rx 44; Boston Scien-
tiﬁc, Spencer, USA).
• Needle-knife sphincterotome (Microknife XL; Boston Sci-
entiﬁc, Spencer, USA).
Introduction
Endoscopic therapeutic maneuvers through the minor papilla
are seldom necessary in clinical practice, but such procedures
may be needed for the management of some patients. Thus,
minor papilla sphincterotomy remains the mainstay of
endoscopic therapy for symptomatic pancreas divisum and is
also required when pancreatic therapy cannot be performed
through the major papilla.1
Minor papilla sphincterotomy was ﬁrst reported by Cotton
in 1978,2 and usually represents the ﬁrst therapeutic pro-
cedure for the endoscopist to accomplish the setting of pan-
creas divisum. But before this maneuver is tackled, minor
papilla cannulation must be achieved. This ﬁrst step is the
most challenging in the operation, and although successful
cannulation can be achieved in approximately 90–98% of
cases in expert hands,3 minor papilla cannulation has not
been routinely attempted by most endoscopists2 (Video 1).
This article will focus on the minor papilla sphincterotomy
technique, but some comments about minor papilla cannu-
lation are also included.
Technique
As previously stated, minor papilla cannulation represents one
of the most challenging endoscopic maneuvers and requires a
signiﬁcant degree of technical expertise. The ﬁrst problem
encountered may be managing to accurately locate the minor
papilla, which can be small or stenotic. The most common
location of the minor papilla is approximately 2 cm proximal
and anterior to the major papilla (Video 1). As described by
autopsy series, the dorsal duct and thus the minor papilla are
not patent in up to 50% of the population.4 Although this is
not feasible in patients with pancreas divisum, it should be
considered when therapy through the minor papilla is in-
tended after a failed attempt through the major papilla.
Once the papilla has been located, the guidewire technique
is recommended for cannulation5,6 (Video 1). After deep
cannulation of the dorsal duct with a guidewire is achieved,
endoscopic sphincterotomy can be performed by means of a
pull-type or a needle-knife sphincterotome.
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Pull-Type Sphincterotomy (Video 2)
A cephalad incision is performed with a pull-type sphincter-
otome with the wire placed at the 12 o’clock position. Deep
cannulation of the dorsal duct with the sphincterotome must
be achieved in order to accomplish this technique, and this is
not always possible even with tapered sphincterotomes, es-
pecially in stenotic papillas. This technique is preferred by
most endoscopists.
Needle-Knife Sphincterotomy
Three variants of this technique have been described.
Sphincterotomy over a pancreatic stent
A cephalad incision is performed over a previously placed
pancreatic stent in the dorsal duct, taking care not to cut past
the level of the stent.7–11
Wire-Assisted Access Sphincterotomy (Video 3)
After successful cannulation of the dorsal duct with a guide-
wire, the needle-knife sphincterotome is passed over the
guidewire and a cephalad incision is performed starting at the
point where the wire is inserted. This technique is recom-
mended when deep cannulation of the dorsal duct can be
achieved with a guidewire, but not with a pull-type sphinc-
terotome or a stent because of a stenotic papilla. Most pull-
type sphincterotomes have a 4–5 F diameter, so when deep
cannulation with such a device is not feasible because of a
stenotic papillary oriﬁce, successful placement of a 5 F stent
into the dorsal duct is also unlikely, and may lead to loss of
the wire access. This technique was ﬁrst described by Wilcox
and Monkemuller as an access technique in 11 patients in
whom, after an initial cut with a needle-knife sphincterotome,
the incision was completed with a pull-type sphincterotome.12
In a recent series, Maple et al. were able to perform wire-
assisted sphincterotomy in 32 patients with pancreas divi-
sum.13 The incision was fully performed with a needle
sphincterotome in 21 patients and was completed with a pull-
type sphincterotome in the remaining 11 patients. Maple et al.
found that the election of the sphincterotomy technique was
signiﬁcantly inﬂuenced by the indication, and thus wire-as-
sisted sphincterotomy was more commonly needed in pa-
tients with pancreas divisum and recurrent acute pancreatitis,
although patients with pancreas divisum and chronic pan-
creatitis were most commonly treated by pull-type sphincter-
otomy. This is probably related to ductal dilation associated
with chronic pancreatitis, which may facilitate deep cannula-
tion with a sphincterotome. Although a higher proportion of
post-endoscopic retrograde cholangiopancreatography pan-
creatitis was described in those patients who underwent wire-
assisted papillotomy compared to pull-type sphincterotomy
(16% vs. 8%, p4.05), the authors considered this technique
equally safe and useful.
Precut Sphincterotomy (Video 4)
When cannulation of the minor papilla is not even achieved
with a guidewire, freehand needle-knife sphincterotomy is
sometimes accomplished by expert hands.13 In the authors’
opinion, this is a highly risky procedure and must remain in
the realm of expert endoscopists.
The incision performed by means of any of the above
mentioned techniques must be cephalad oriented, in the 12 to
1 o’clock position, and its length is established by the patient’s
anatomy and the endoscopist’s judgment, usually ranging
from 3 to 10 mm.11,13
It is currently recommended to place a 3 to 10 F pancreatic
stent after endoscopic sphincterotomy, its caliber depending
on dorsal duct diameter. The aim of the stent is double:
avoiding post-ERCP pancreatitis and short-term restenosis of
the minor papilla.11,14 In a recent series including 21 patients
with pancreas divisum who underwent minor papilla
sphincterotomy and subsequent stent placement, the rest-
enosis rate was less than 10%.14 In patients with pancreas
divisum, these stents should not be kept in place for more
than 2 months in order to reduce stent-induced ductal chan-
ges as well as stent exchange-related morbidity. In fact, most
authors prefer to retrieve stents in less than 2 weeks.10,11,13–15
In patients with pancreatic duct stenosis, stents should be left
in place for longer periods, with stent exchanges scheduled
from every 6 weeks to 6 months, depending on the number of
stents inserted, until 1–2 years of treatment are completed.16
Minor papilla sphincterotomy is technically feasible in
50–86% of patients.11,17 Outcomes of endoscopic minor pa-
pilla sphincterotomy have been evaluated by means of small,
observational and retrospective studies, and therefore ﬁrm
conclusions are difﬁcult to obtain. To our knowledge only one
randomized, controlled trial evaluating the results of minor
papilla sphincterotomy in 19 patients with pancreas divisum
and recurrent acute pancreatitis has been published.18
A clinical improvement of more than 50% out of 90% of the
patients who underwent endoscopic therapy was described,
compared with 11% in the control group (p4.05). In fact, the
setting of pancreas divisum associated with recurrent acute
pancreatitis is considered the best indication for minor papilla
sphincterotomy, with clinical improvement ranging from 73%
to 90%.11,18,19 In patients with pancreas divisum-associated
chronic pancreatitis and chronic pain, a clinical improvement
of 30–40% has been described after sphincterotomy,10,11,20
although some studies report ﬁgures of up to 88%.10 The low
probability of clinical response in the latter group should be
made clear to affected patients before attempting endoscopic
therapy.11
Endoscopic Procedure
The authors perform the endoscopic procedure with the pa-
tient in a decubito prono position, with the right shoulder
slightly elevated above the level of the torso. Sedation with
propofol is employed. The authors usually try to identify the
minor papilla with a side-viewing duodenoscope in the long
position, facing the portion of the second duodenal loop lo-
cated proximally and ventrally to the major papilla. When
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the minor papilla is not located, duodenal folds are lifted with
a catheter or sphincterotome until the papilla is found
(Video 1). If it is still not found, methylene blue can be
sprayed over the duodenal mucosa in order to identify stain
lavage as a result of pancreatic secretion. This method is rarely
required, and can be combined with secretin stimulation of
pancreatic drainage. If this were still to fail, methylene blue
can be transmurally injected into the pancreatic duct with the
aid of endoscopic ultrasound and, after pancreatic stimulation
with secretin, the minor papilla can be easily located. The
authors were in need to use this approach only once until
now.
Once the papilla is located, with the endoscope in the
long position in order to frontally face the papilla and dorsal
duct, the authors use a tapered catheter to achieve cannulation
with the aid of the guidewire technique.6 As described by
other authors,13 a 0.035 in. guidewire is normally used and
only occasionally a 0.025 in. guidewire is used in order to
use a thinner (3.9 F) tapered sphincterotome. When deep
cannulation of the dorsal duct is achieved, a pull-type
sphincterotome is inserted over the guidewire and a cephalad
cutting is performed in the 12 to 1 o’clock position approxi-
mately 5 mm in length, a distance that may be adjusted
bearing the patient’s anatomy in mind (Video 2). The cutting
is performed with blended current on endocut mode, at a
setting of 100 W cutting current and effect 2 (ICC200, Erbe,
Germany).
If the guidewire can be inserted but not the sphincterotome
because of papillary oriﬁce stenosis, a needle-knife sphincter-
otome is inserted and the authors perform an incision similar
as previously described, pulling the wire of the needle knife
away from the guidewire (Video 3).
Finally, when guidewire deep cannulation is not achieved,
a freehand needle-knife sphincterotomy is performed,
starting from the cutting of the papillary oriﬁce and pro-
gressing toward the cephalad direction (Video 4). When
this method is used, a short but deep cut is preferred
instead of a long superﬁcial one. Once cannulation is
achieved, sphincterotomy is usually completed with a pull-
type sphincterotome.
When sphincterotomy has been completed, the authors
always insert a pancreatic 5 to 7 F stent depending on the
dorsal duct caliber. In pancreas divisum patients, the authors
insert a stent as short as possible, normally 5 cm long, which is
kept in place for 2–4 weeks. In patients who undergo minor
papilla therapy as a salvage method after failure of major
papilla therapy, the type of stent lodged depends on the ductal
pathology to be solved.
Key Learning Points/Tips and Tricks
In the opinion of authors, the following steps are crucial to
achieve a successful endoscopic procedure:
• Position of the scope: The endoscope must be in the long
position in order to correctly face the papilla and the dorsal
duct in a frontal axis. According to the authors’ experience,
this is the best position to achieve deep cannulation and
avoid lateral attempts of cannulation, which usually fail
and induce papillary edema, increasing the difﬁculty of the
procedure. Moreover, if cannulation is not achieved during
the ﬁrst attempts, the success rate is signiﬁcantly lowered.
• Guidewire technique: This technique consists of direct
guidewire cannulation by setting the wire hovering a few
millimeters or even 1 cm out of the catheter or sphincter-
otome.5 The authors usually insert the tip of the guidewire
through the minor papilla oriﬁce and by gentle pushing
and rotational movements easily achieve deep cannulation
(Video1).6
• Tapered catheter: In the authors’ opinion, use of a tapered
catheter is as important as the guidewire technique,
since the dorsal duct anatomy is better confronted with a
straight cannula rather than with curved one such as a
sphincterotome.
• Guidewire: The authors prefer to use a 0.035 in. guidewire,
which allows completion of any therapeutic maneuver
without guidewire exchange.
• Sphincterotomy: The authors recommend always bearing
in mind proper orientation of the sphincterotome and
trying to perform pull-type sphincterotomy. If deep can-
nulation of the dorsal duct is not achieved, needle-knife
sphincterotomy should only be performed by expert
endoscopists.
Complications and Risk Factors
Data on immediate overall complication rates of ERCP in
patients with pancreas divisum who undergo minor papilla
endoscopic therapy ranges from 0% to 50%, with a post-ERCP
pancreatitis rate ranging from 0% to 34%.20,21 More recent
studies describe a relatively low rate of post-ERCP pancreatitis,
ranging from 8% to 11.5%.11,19,22
In a large recent retrospective analysis including 2753
ERCPs performed in 1476 patients, the overall complication
rate reached 7.8% and post-ERCP pancreatitis, hemorrhage,
and perforation occurred in 6.8%, 0.7%, and 0.2% of patients,
respectively.23 Other complications included cholecystitis and
cardiopulmonary complications, with a rate of 0.1% each.
Post-ERCP pancreatitis was considered severe in 6 patients
(3.2%) in this series. No deaths directly attributed to the ERCP
procedure occurred. The authors considered 4 different risk
strata, namely: no attempt at minor papilla cannulation, at-
tempted minor papilla cannulation with pancreatogram only,
attempted minor papilla cannulation with further manipula-
tion, and minor papilla cannulation with sphincterotomy.
The post-ERCP pancreatitis rate was signiﬁcantly higher in
the latter group, reaching 10.6% (po.05). After a search for
signiﬁcant variables on univariate analysis, in a multivariate
regression model the authors found that females below 40
years of age, previous post-ERCP pancreatitis and attempted
minor papilla cannulation remained signiﬁcant predictors of
post-ERCP pancreatitis. Severe chronic pancreatitis was in-
dependently associated with a decreased risk of post-ERCP
pancreatitis. In the subgroup of patients who underwent at-
tempted minor papilla cannulation (n¼2121), minor papilla
sphincterotomy, and dorsal duct stent placement were in-
dependently predictive of post-ERCP pancreatitis in the
regression model.
Sphincterotomy of the Minor Papilla 590
Conclusion
Minor papilla sphincterotomy is a very challenging endo-
scopic maneuver, which may be employed with therapeutic
purposes and also as a method of access to the dorsal pan-
creatic duct. This technique has proved itself very useful and
entails high clinical response rates in patients with pancreas
divisum and recurrent acute pancreatitis. It involves a higher
complication rate of post-ERCP pancreatitis. Because of its
technical difﬁculty and higher complication rate, minor pa-
pilla sphincterotomy should be performed only by expert
endoscopists with experience in therapeutic pancreatic
endoscopy.
Scripted Voiceover
Video 1
Time
(min:sec)
Voiceover text
00:02 Minor papilla cannulation represents one of the most
challenging endoscopic maneuvers and requires a
signiﬁcant degree of technical expertise.
00:14 Normally, the minor papilla is located approximately 2 cm
proximal and anterior to the major papilla.
00:26 The ﬁrst problem may be to locate the minor papilla,
which is found here underneath a duodenal fold.
00:38 Once the papilla is located and frontally faced with a
tapered catheter, it is easier to achieve cannulation with
the aid of the guidewire technique.
00:56 This technique consists of direct guidewire cannulation by
setting the wire hovering a few millimeters out of the
catheter.
01:10 With a gentle push and rotational movements minor
papilla cannulation is normally achieved.
Video 2
Time
(min:sec)
Voiceover text
00:02 Pull-type sphincterotomy of the minor papilla is the
technique chosen by most endoscopists.
00:15 Deep cannulation of the dorsal duct with the
sphincterotome must be achieved in order to
accomplish this technique, and this is not always
possible even with tapered sphincterotomes, especially
in stenotic papillas.
00:34 In this patient, with pancreas divisum, the sphincterotome
is easily inserted into the dorsal duct over the guidewire.
00:50 The wire of the sphincterotome is positioned in the 12 to 1
o’clock position and a cephalad incision is performed.
01:20 A cephalad 5 mm long cutting is performed in this patient,
adapted to the circular fold of the minor papilla.
01:40 The procedure is ﬁnished by inserting a 7
French pancreatic stent in order to avoid
post-procedure pancreatitis and papillary oriﬁce
restenosis.
Video 3
Time
(min:sec)
Voiceover text
00:01 The wire assisted sphincterotomy of the minor papilla is
recommended when deep cannulation of the dorsal duct
can be achieved with a guidewire, but not with a pull-
type sphincterotome, because of a stenotic papilla, like
in this case of pancreas divisum.
00:31 In this situation, a needle knife sphincterotome is passed
over the guidewire...
00:41 ... and the needle is proximally orientated to perform a
cephalad incision, starting off at the point where the wire
is inserted.
01:02 After a 3 to 5 mm incision, the sphincterotome can be
easily inserted in the dorsal duct.
01:15 The procedure is completed with insertion of a 5 F
pancreatic stent in order to avoid post-endoscopic
retrograde cholangiopancreatography (ERCP)
pancreatitis and papillary stenosis.
1:35 In this patient, two pancreatic stents were placed after
major and minor pancreatic sphincterotomy.
Video 4
Time
(min:sec)
Voiceover text
00:02 When cannulation of the minor papilla is not even
achieved with a guidewire, freehand needle knife
sphincterotomy is sometimes accomplished by expert
hands.
00:18 In this patient with pancreas divisum the minor papilla
could not be cannulated, either with a 0.025, or with a
0.035 in. guidewire.
00:36 In this situation we decided to perform a needle knife
precut sphincterotomy.
00:46 Before cutting, a proper orientation of the needle knife
movement must be checked.
00:56 Starting from the papillary oriﬁce, we perform a
superﬁcial cephalad cut in the 12 to 1 o’clock
orientation.
1:16 After that initial cutting, we continue by performing a
cutting deeper in the caudal portion of the ﬁrst cut,
proximal to the papillary oriﬁce.
01:48 Once this is achieved, we have a clearer view of the
papillary oriﬁce, which is now successfully cannulated
without any trouble, and a guidewire is passed into the
dorsal duct.
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02:10 When the sphincterotome is withdrawn, the pancreatic
juice spurts out of the papilla.
02:20 We can imagine the high pressure of the dorsal duct,
which is relieved after the sphincterotomy.
02:25 The procedure is completed by placing a 5 cm long
pancreatic stent, which should be extracted no longer
than 4 weeks later.
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